PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 2002-1 1 2960 

(43)Date of publication of application : 1 6.04.2002 



(51)Int.CI. 




A61B 1/06 
A61B 1/04 
602B 23/26 
H04N 5/225 
H04N 9/04 




(21 Application number 


2000-310220 


(71 )Applicant 


: ASAHI OPTICAL CO LTD 


(22)Date of filing : 


11.10.2000 


(72)Inventor : 


IKETANI KOHEI 
KAWAMURA MOTOKO 
KANEKO KUNIKIYO 
MATSUSHITA MINORU 



(54) ELECTRONIC ENDOSCOPE APPARATUS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an endoscope 
image free from uneven color despite the bias in the 
spectral sensitivity characteristic of an image sensor of 
a scope by using at least bicoior light emitting diodes as 
a light source unit in an image signal processing unit of 
the electronic endoscope apparatus for a sufficient 
quantity of illumination light. 

SOLUTION: The light source unit (30) comprises at least 
a group of bicoior light emitting diodes to obtain a 
sufficient quantity of illumination light, and the number of 
the light emitting diodes with respective colors is so set 
as to offset the bias in the spectral sensitivity 
characteristic of individual colors for the image sensor. 
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[fMtrfl] ^n— -ft, z.<y>y =>— y'(Dm&M^W 
V bixtz.M{& J £>-+)- 1 , lutein =— ^ojftttiBKiJiJBii 

?± imm £ * e> ft 3 a««^a^ - •> h <t & t , 
& HOTEBttfli -^-ms^ = y h vm t^aa Lft ^ }c -t r a» 
f E * 3 - 7° ©Sfiijffi co mif ■& m m ■$ % ft * © bbrj 3t & ^ 

< -<^%%y=i-y°\zWM^hMc%U4 Yy—y^ 

t , gfteHfetil ffel^ = y f> rtfcRtt kftftftiS^ 10 

y h <t £ JUt U luKMMf fMi= y b^comm* 

1^= y v \z.%&m\c&m $ ft <s m-?-rt sifeiSH t * 

tMB3tel&3-= y has+^>4MW3t*Sr^5 ftfc<?»& < 
i: t— fe©3B3t^-< K»d»P>J5R 9 , -^ft-f'ft^ft© 

Iff *ijt 2 ] gft&S 1 !^E«t»m'7-rtSlft^B(c*jV ^ 20 
t, SWE)tjBKj-=y f>tfSflJS£'>ft< i: fc 2 ftcDMy'-f 
K#SrE?!l$*fc L E DT W , :©LED 

T i^5ti»£fg»£i±*5 LED K7>T iJte 
L EDT U-OfeaSEiSflreL E D ^<lC*j LXiiMg 

im#m 3 ] it*ii 2 (crd«©«T-rt«itse(c4ov^ 

X s ffffB^^— -ft LX % t> 2 0(75^^-7° ©t. 

© ;« ^ ft s MB L E D T u 4 %W. t LX, irfa* =« 

— ^GO^ft-fftcDy" -f Eft 2 is<D& 

X » mFfS* 3--/<7;) v ^-f ti*^— ^J(D ^ -f -7" © t> CO j5 s MIE 
® ifeft fM«3.= y h iC^m £ ft, * >o tulEL E D 7 U 

itffBLED K7>f/<tSttSn*:t#, tt^a-^K 
LED7K 3fe» £ *SSVMJttf: L ft h (DX'h i> 

& WJ-f 5 ft ©JfUSJ^a i , r ©JpJSiJ#a:{c ioti 
^^-^ir^LEDTU-^^aSi^SV^c^L^^t 

© t ^IJ^'J $ ft ft <t # v 31 7 -S* b ft 

ct *JR»t fjfts r. i ^Wit ^sm^rttSii^Bo 40 

5 ] If *II 3 *ft II 4 icM©m^rtffi^^ 
B^Ja^T, fulEL E DT 3ti!i7J 5 lulfiL E D Kv-f 
^SSttSiifct iELEDT u4%Mf>^-fft<D 
$ j-?<n t cox-fe 5 d»Sr3HSiJi-5J|siJSi|^a*SK»t bft, 

EDK7^'<i:i5 MfS L E D T W «tDP»)S«^ 

1 0 0 0 1 1 
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0£) i , r © ^ 3 -y°<rymWM\mn bftft«it-fe vf- 
f-X#&ftft®iftt§ ^-SrM^ff fftl^r y h • cog 11^ 

a t ft ^ fc * z 1)- h tfrfti ^ t l x a^r 5 x b \m 

[0002] 

^ tfft^ftlc fi S ©rtaJSr«*!1- 5 ft ao irffl t > ^ 

ft^o tot. mi L ?mm%im<07^~-7'-a>mm±^f- 
* 3 - 7°©^fi«scofi * bp *>«ft-k >f-<Dmjj%m m r 

7lcii3tx/W Ky-7V^jfii£i£P>ft, -t©3Sfitil»tt 
SE^a—^JSItjjBffijcRJt e>ftft^sjffl i/yxctf 

F-©7;3-'7 D (Dti^R#icI^}t^V K-y-7-VKD 
X , ST-rtm^SB© ^ ^ - r*s«H»rt t^#A $ ft ft t 

[0003] fgjfe, itKMf ffeii^y hrt©3taR^-= 
>y ^^^^^{Jffl^ft^^N ceo J; 5^7>-7 0 co# 

fc^U20B*|RJg£-?fc5 B lot, a3fE©*-T-rtft|t 
gfiXtt, ^ft LV>7 >7'©S»^ii*^fTft^itfttf 
4 & ft ^ i: v > 5 pga'>5 s *> o ft„ 4 ft , gij © FJij® tu, 

5 e 7 > y° ©fe«*»**s-t- f icg^ tc 

fimT-rtli^SBwffifflco^fe^fc Ll>* 
>^4SiESrt7t'ftltft(ift b/jCV^l> 5 ^t*tf bft 

So 

[0004] t:t\ «T-rt««ai«©flBMffl3taSi: L 
X, ±34 Eft i bfi^yy-f<D\\t>n\z.^ st%fi f cii 
K (LED) Srfljffl-f -5C<t^ffi^$ 
ftxi^ 0 Mx.fi, WWBB63-260626#^«K:H:, MJ- 

<DE.W,&<D LED fctSHtT 6fe;)til t LXffl 1^5 C £ # 
tl*$*bT^5. ^-;X»>, -IS^tc, I^Eft^Wim* 
TXii, #feLED©?S)tStt*tAt <, W ft L E D 

©«7t»fi«fc/h$ < , ^ftL ED<Dmytmi-z%<Dipm 

tt£% a m^^^gBco^^-^coiifs^tc 

B8:»t5' < ##6LED©»Sr#fc/h*< L> IfeLED 
©S&tWi: Ls #feLED<7)»:Sr*'b^c#<i-5r i: 
J: 9 , H.l^ftco L E Dfc «fc 5 6ft)t»^# bftS C t 

[0 0 0 5] ^ft, #fec7) L E D<D3f#(i±i* Lft-^ P 
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&8ft£> * =« - 7° Witffi^ic (i&fc-t: > f - ©tele itt-T-f- 
T\ SE^ L E D ^K»tT6fe 

^fc^ 5a^'3gfcft5 0 

[0 0 0 6] PiB-fs fc , Mi».±y^K\tMMm$;<Dm 

^nm ui/xm&^t>£ti, z <Dtz&m%± y-tx-n 
-t r b Jttstftis^tt^flca ms©-&o fdt//# e> 

t imw tiwmmm htiK^t^-? ztKt£z 0 m 

f Z , ±J6<o»8HtBI!42t* BB* $ ft/c L E D K. X 5 

t5;i tt'Cf'fc fc LT tn »#©tt¥#»co<^-ttt» 
BH fci&« Ufftv n fc ^ 5 £#F.3J® fc ft 5„ 
[0 0 0 7] £/c, ±J6©#fF^W^«-cri, HJRfeO 
L ED(Z)-tti-?©KiIlfcfcoV^TW:fifejfcj5iS»C)n5 
J: 5i-P«n$HT^5^, L^Lfc fc ± b&kMimb 

W®57-3tiSS#tt^*T r fc }Cft&CDT\ fetf b ©ftv* 
rtffijHftSr»*fc«>fctt, fcPltifcv ^y-Y 

h'<y^*M:Efi^^ft*&3fcft<5o KtoIi, 
fe©LEDO^ n ^*l© iSSIS L T fcfc.tft fc 1" 
2) c fc ttfetf bo/jevrtSaMkSr#5fc»i)t&* Lv^ 
fc tfi5/A U*»t««-fe^f-S#©#^-©^3ti«« 

$c frflfti LT6 fe^feJS fc 1~5 Z fc tffetf & ©ft V ^ 
^£{#3 fc 5 - fc KDS^iOgt^K IR-Cfcv\, 

[0 0 0 8] 

(±, ±3*Lfc «fc 5 *^^y©i?«iift*)oT, 
* ©H^fS-f-Ma^-- y h rt ©3fcil^ = y I- \Z'J> ft < fc 

t> a ir~ v^m^x+^mm^tm^n b 

fc-T?fe5„ 
[0 0 0 9] 

[ mm zM&ir 5 fc ft © ^® ] $ id «t 5 ii-T- rt iiit 
$itwx3®#f§#«=-=y hts-miiL, SEimi-fe 

<d mtium <dm%* m ®-rz>tz!t><D mm %*m<^< m * 
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5 r >/j5#ttir $ix5 0 

JO [ 0 0 1 0 ] L < ii, AjRar: y tt'>ft < 1 1> 2 
fecOI^Jt^V ^— K#S:E?J$*fc L E D7W 3tH 

r©LEDTW3taS*»»$-Br5LED Yy<{/< 
k%<afy, LEDTl/ittiiLED Ky-l'/^C^tLT 

'Pt£< tb20<D?4 7°(Dh(DJ)mM£iX. SfcLED 

[0 0 1 1 ] *-58W(cJ;S«^rtffi^gfficfc^-t, & 

20 jf ft 5j*'JSii-- = y h l^ggR * tk ^oLEDTl'-l'*! 
CO 2 o© ^ 7°<75l >-f -)5(0$4 y°(D i, (J) fx" L E E) 

fcfetDf usi]^is fc s - (Dmmm&iz £ox- B M*=<~-y°t 

RLED7K3t«i:4SB^ *tJtS L ft ^ © fc *JgiJ $ 
txfc fc t , —If * Srtx o ft cOife^^S fc 

[0012] zzm^wmmwK&b^x, n 

4 L< f±, LED7W XM&L ED K7-f^|cSN*S 

x-fcs d»sr* ijjgij-r smmmsifrm-t bti. z mmmm 
5le DTK %m(Dmwmm^± bnz £*>K$ti 

[0013] 

e <d m M m m i i o ^ r mu m s ^ # i l r is -r 5 . 

[0014101 *#If5 fc , *ISBJ(C i 5m^rt« 
•t*«©JRlOSilfe^<feSS^n y ^ @fc LT«»StelC7F 
40 $tl^o m^^lM^gS(i^^-7°(rtlI^) 1 0 fc, r 

flffel^=yh (gfffls ^ntyf) l2fc^S:li1- 

5o *^»^T*tt, «t 5 ^^-7l0t 

7©^3-7 a l otcioTB^t-^&a^-y h 1 2ii 
[ooi 5 ] x^/i o tcttaiWt**^^ fi c c 

D (charge-coupled device) S^St^^o&jtSlfH^-lr >" 

1 4 ^ISij tlx, r <dbm^ y-f 1 4 ji-t- ©CCDt 
50 M^«i.^pSilt*jf?l^yXl 6 ?r«x.5„ * 
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£A5 0 &*S, [Hi Til. frftrtwiBi*©— 

[00 16] 02X1511 3 £r#BSA5<A 2-ocOtAA 

cdt^— Ai o # ~- A -^A iflpg-W > : f. e A , :n^^ 

* /f /©Xa-y 1 0 TfeTB £ A3S1A >+J" 1 4 tttt 

fclift4ofct>oi:4otv^, ;:m 02 

25. A0 3 ff)^t "'>"J-"/ 1 0 Cot ^Tfi-rAYAl-A^ -f 

AA^Y A<D*=*-Al otli, mW±>"f-i 4ttMH 
^7 7 n CCD^e>*/&5A3t><DAfc<A 0 

3 b * -r 7s 3 -a i o \±mm^r> • a v a ■ 

fly- . y y * £ j$ 0 c C D £ , C D £ ft 7. i_ t (T;> X: 
[0 0 17] 1^ AACA -f AiC LT 7 1 Oil 

nmWMt teotzMYEM i o a £ , :.©aMftW 1 0 a A 

bm&Lit-sfm&mmhmxM i o bt^^ c m 

jf-U 1 0 a }ctt#A§6 1 0 b ©5fe*^Sr(6Jt £»ffc1-5 

fc * ©s^f? a« *©^-f7fi» ft & a$ 0 

2 &tf0 3 T'fA ^ A«b$tf£fP^7W yf-mWit^iX 
If ASS l Obo^«fiPt>ilttjBiii»ctt±iSLfcSJ- 

[0 0 18] H2XU t ®3a»bWfcd»/j:J:5^ 
Ai ottlEfciUfctti o bi»bJguf5pT*l4©SEai^— 
A/w 10c?:IIU ■fc©iEtiJ§ffitett«Hgfc» l 0 d # 
Rtt&ftS. 1 0 d f±**t = *** 1 0 e RtJt* 

a^nof ti^^^^ i o eoftmaz 

[001 9 ] 04 &#Jfi1-5 t , i*«^!ila= ? h 

i 2<7^»A»teicA$A, r.©®Ktflr-^«ia3-=y 

I- 1 2(A^O/> AxT-^l 2 a^bJESiU, %<D—jj(D 
wmz.\i. WM.^*?$ 1 0 e i^ile A3 i 7 fcfco 
tz.%m.V f Tv hi 2 b A 4 Kn y 

KlOf &g<7AA5J: 5»-*ofc3fcy^ry h 1 2 c £ 

a«K»t bfts. ^a-^i o ©^giss i o d z^mmt 

■tZZklcX <0-mn.=i*<?? i o Kn 7 K 

1 0 f (±Sl#lf^-MS^-- y V 1 2©|?y^? h 1 2 
bxtrafey^-y h 1 2 c (CAA^A^g£A-5 0 &*>\ 

04m^ &mnwi 2 d iim^i^Mg^y h 

[0020] Eii (cAAJ: Ac AfrhKt 

ATI 7 -f > 2 2 t 7 -T v 2 4 t tmn, Zh hAf) 
74>22 RXtmt! 7 4 > 2 4 HtflMK 0 e t 

m-f-y-7-y h i 2 b t<Dmm.mmmmmw^~y v 
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1 2rt©CCD K7-Y/<2 6&tf ; CCD-7°n-ir7[i]SS2 
8 CCDK7^^2 6 

vtl4/i>6 17 u— A^©B*ft^SrilE*ai-fc*<D 
^tti Uoy? ;<>V* Jt'tHJ] r ©SSfctJ L7p^ ^< 
/^fiA^3 7-f ^2 2SriiL-CiWft-fe>iM 4 IcA^J $ 

7-f V2 4 L T C C D -/ u ± x [pj 2 8 LTfij 
TJ^tl, CCD7°n-tr7 0E§2 8 TttSttH UffiSMt 

10 ttC C I)7't.' t'7-MJS 2 8 ~C* — Sit I! $ fl tz. \Z.-fy 7° 

[0 0 2 1 ] tfc, 7t#V K<7--^ i 8 ©3£&*M© 

m^hmm^-y^i o c^nifa^-frtn, 3t^^ k 

n 7 K 1 0 f irfty ^7 M 2 c > ©Sf«il^^St3t^ 
Kn y K 1 0 f ©ft«ffii«Hfjlflr-f-fea3- = 7 M 2 rt 
©3t»3.= 7 h 3 0 t^f;fi^5„ *SR^- = 7 
h30 tt>fe2S t LT^S©|g^^V ^- K ( L E D) fl» 
^LED7M*I3 2 r©LED7W*R. 
20 3 2Sr»f^$-B:r*3t$*SLED K7>f^3 4 L 
E D7 U"f ytM 3 2frh<n%%?£%j3-<( Ko 7 Kl 0 f 
«^tEfC*7t*^5fcfe©ft)tl->'X3 QtZn^-t 
5 C *»< LT, LEDT W3t»3 2*»feO*3tttfiRin 

0^L^^-7l 0©afiS^^ltai$ir^ti, i(D 

[0 0 2 2] LEDTW^IS 2 (i L E D K9-Y^3 
4ir.*J ITSK^it St', LEDTW3tjlS3 2/^L 
ED K 7-f^3 4 tSNStStiT^5*»5*»4-tftffi-r*fc 
30 fete. 3fe»a-=y f- 3 P^-f 7^3 7#K 

ttbtlS (HI) . gp*>, LED7 %Ws 3 2^LE 
D Yy4s<3 4Kmmt$fofct%, 7 n^^T y^-3 
7 LED7W Jfejg 3 2i 5 LED KAY 
3 4 /j^:74eil/c<t #7 7 n7-f 7 A3 7 (1A7$ 

[0 0 2 3] LED7W )tzi 3 2 f±=JSfi©»3t^^ 
A~Ki¥, fiP^fe**^*- KP, Sfe3§7tA-fA 
- K#Xtr#fe«3t^ A— K#&£* L, r AA =® 

40 $ AA„ m 4 (C*A «t b ts LED T Iz-i'jfcl 3 2 11 
ffiff^W»3 2 a*»bJ^9, ®ft49fi«^A^A A- 
Ktt^tt*ESBf3 2 a ©— »ffi«fc7X7©-r h y 77 

b t $A5, 

[0 0 2 4] A^Jgff^iCio^TiA ^ ---7 J 1 0 7)i© 

fr^i^r, LED7K 3t»3 2 iy 2o©A -f Acot> 
O^fflE $ A S. V Atl©^ •{70LED7A ^ 3 

A 5 ^ =3 - A 1 0 £7> ^ 4 AtfS K T * 6) A 3 „ 
50 [0 0 2 5] 05 mm 6 8r#JSf ht, 2 o<D? 4 A 
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©LED7M JtK 3 2 *«-t*L-PiX3S Six, w ix & L E 
L — jj<D *? 4 y"(D LED7l/^ %M 3 2 T^ffl £ tl349 
Oii©it* t tt*© ^ 7"© L E D 7 » 3 2 T' 

mm $ & s 49® ©is^ *y k © zisfe <om % ?4 

4ot^5„ Htlt ixiiLfc^^— 7"1 0© 

El 5 Tkxm 6 O^-T LED7H 3t» 3 

2 to^T tt-tn^JxA N^tfB^^L TfS 

A^^7°®^=-7°1 0 (0 2) *«®4ft{f#*yi 
~ = :7 h 1 2 t' $*5r. e H h t % , A? 4 ~?(D L E D7 V 
-f*l3 2 (B5) tfJB^&ft, B^^7°cD^=r-7°l 

0 (EI 3) «ifM^yM2(rJg§tl5t 
S\ B^-f7'(DLED7 1/-l')tl3 2 (El 6 ) 

Ix5„ 

[0026] 0 5^1/0 6 H*-TJ: 5 

3 2aOW!OTil:»»U3*^^3 2 ci*J&0# 
ttfetK A * -f 7*© L E D7 -f >tS 3 2 © 3 .:f, 9 y 3 
2 ci: it 5 60 -:j yy y f, f >• 3 2 d , % 3 2 d , , 3 2 
d 3 , 3 2 d,,&I>*3 2 ds^Kftfetl, Ctl-i' *f LTB 
?-{7°©LED7W)tl3 2©3^.;*3 2c Mil 4 
$Ony^^>t'y3 2du 32d,, 3 2 d 3 S 0= 3 
2 difrWtbftZo 4*©3>^7 ffy32d u 3 

2 d 2s 3 2 d 3 RXI3 2 d.liLED K7-f^3 4 KM 
m£ti, mfcJ:9«*«)3S*^'r*-Kf4ttLED K 

[00 2 7] ftrfo, =j>* 7 h k"> 3 2 ds fiA ^-i' :/ 
OLED7W %M 3 2 Xt>'B * 4 ~/<D L E D 7M3fe 
S3 2©V>fhi»aSLED Ky-Y^<3 4tS605*Hfc!5 1 
%W®\lTZ>tz.lsb(Dh<DX*hK) , LED Kv-f/-; 3 4JU± 

[0 0 2 8] 04 i p ic, BMft«**aa3L= y i* 

1 2 ©^7^7*1 2 a fcttLEDTWf3feS3 2 £g 

tBBPgBl 2 e ©jM^fi=J>7 :7 ht°> (32d., 

3 2d 2 , 3 2d 3 , 3 2d,, 32d s ) X 

5 Kfcofc y^r y h (H*$jx*v») a s Ktte>*u w© 

y^^F^ltny^nfy (3 2 d, , 3 2 d : . 
3 2d., 3 2d,, 3 2 d s ) i'i L E D K^f />3 4 © 
ffife<D£ia%r7 4 >&m£tiZ> B LED7I/ 
-Y3t«3 2f±*<&£j&*fcK«tt*3 2 a ©±#{H&#T*?t 
oTStfCtHfiPSlSl 2 e fc\zWA£-&bft, Ztl\zX.<0 
Azi&<Dy^r y =>>y 7 h t'y ( 3 2 d ■ , 3 

2d 2 , 32d,, 3 2d,, 32d s ) <Dti&tt*¥W&ktt 

[0 0 2 9] ^Jis, LED7W ftiH 3 2 ^ -7 v> 7* 
1 2(0^ti PSB 1 2 e rtt^/lr^jiffT'gt §tl.T=? 
7f ; 7 ft'7 (32d,, 3 2 d 2 , 3 2 da , 32d<, 
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32d 5 ) t V >r y Y t <D&m.tfi§mcftt>titc 1 1 , 
*Efl£tMK8Wi" 3 2 a©^7tffi^c3 2 b «D^^»3fey -7" y 
hi 2 c ir-Of-fE^'Jitten, Z.<Dtcib&ytyfry h 1 

2 e (CTtTy-i KpyKlOf *sSBBl*ixfc t * , 

i§E 3 2 bfrh<D&ftitfttt&ft\>'>X3 6 (01) tiio 
X%13 4 h*ay KlOf (0 2M13) OigBtc^ 

[0 0 3 0] ±i*Lfc-?--f yi2^y y ^3 7 (01) fi 

10 fteii^7«Ii/«cotv^5 0 LEDrW3feJg3 2«s 
^)7v^fflPfPl 2 e rt(Cg*$tLTLED K7^^3 4 

3 2 a©— SUiflt-g-U w^fcJ:9W^p^-f y^-3 
6te*yftMfrh7tyftMKy)t)mt>v, led7K 

3tM3 2/j>g^SixT'^6P1, -^-f yf 3 7© 

^ttferiiiftsns. led7K*I3 2^ 

P^7f3 7fi^^ffi^^^7#^iC|?5 0 
[0 0 3 1 ] ft*J % 9J^tWP§|5 1 2 e ©JiE»»Cj£^tt 
20 3 2a coTWtSrSJtAixS i 7 Kt£o1ttf>( K 

tic J: 9, 3>^hf7 (3 2d!, 32d 2 , 32d 

i, 3 2d 4 , 3 2ds) by try V ttofflSt&ftglztf 
^#5J:?tt5;H5«L<, mfc^*yy3 2 c 

y b t°> (32di, 32ds. 3 2 d 3 , 3 2 d« . 32 
d.) £r«HU#5J: 5ic1-5r. fct#SU\ 
[0 0 3 2] 01 lOTfi 5 &c, HT«ft-i-*aa3-= ^ h 
1 2^lznyy^rny hn-73 8&Wtlft>ti, :©-> 
30 .x r 2, :i y |- n •-- y 3 8 fi fif zjf -f 7 a ^ > ;7 

Mi3-=y F (cpu) , n * <jy ^ —f-y v %fi t 5 
yt » © 7 s d y 7 v & #*v*- 5 Em t Hffi y- * y 
(rom) , ir-?m*-&f$)\cfemi-%w&^/mm 

L&lEte/^ 1 ) (RAM) , Affi/J-f7^7x-7 

(i/o) fr&&u fiiEI-^J; 5 ^m^rt!am©#«) 
[0 0 3 3] *?t, Hltft ^-«yg3.= y H 2 

4 % u~y 4 ommbn, zo?4 % 

40 U—y 4 0frt)t±U*<Dffl$fc&.<DW$7 a y 9 >< 

=f-ft$im<Dm* (Dm???- 4 %>y*mm£ti%* m*. 

ii, ±iKLfcCCD K7-f/< 2 6 t^WtVt±y-ti 4-> 
©Uttl L^Py^W © ttJ^J ^ -f ?7 ^-^ CCD7*P 

^ -f 5 Vtf~s?-%. u-y 4 0 ^bcoBfS^fJtP^ n 5/ ^ 

LEDF'7-f^3 4 
t. ^ 4 5 -yW^* \/ — y 4 0 7>6 dlT^ $ tl5$ijf07 d 
y ^/N/V.x}c^oT»)#$-ltbtl, rtHdii? LED7 
50 u-f jfcM 3 2 ©383t^'f K©^*^j*1-5 «fc 7 t- 
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[0 0 3 41 ±3£ Lfcfc 0 fc, A94 '/0j 7. =r— -7* 1 0 
>fl4»t/^PCCDi> $ tU — # 

■f • 13=7— • 7^v*fc#oCCDa»b*JofcSii3. - 
^©^^^©IWfe-fe^f- 1 4T*#fetlS 1 7 

4^2 6;o^-.A^ Y :/coxn-;/'i 0 co^ir^if 1 4 
^t/B^-l"7°cD^3--7 0 l 0 ©JMfe-fe >"•!»- 1 4©-^tl-?" 

2 8 t»© if m t Bit fi-§-©MS * 5 y 9 h A 9 47"<D 
7=1—7° i OcoaHfe-fe^-tM 4 B ?-f 

- 7' 1 o oSMfc-fc yf-14 t -chikcs. to 

t, A ? -Y :/© x ^ - :/ 1 0 XI K 9 -f :/« x =j — -/ i 

0 m^tit^mWS^M^^ y h 1 2\z.\%m^tz. 
it, ^cox^-no (4Wfe-k>-iM4) 

JC& Vl.tcftm? u ^/N/Wii^fAay h p-73 8 

i9i:/iot^5o 20 
[0 0 3 5] A 7 Y :/cD LED 7 U 4 %M* 3 2 i: 

B^-1 , y©LED7^*l3 2iT1t =Jsife<9S53fc 

^-fti©^^7"c7)LED7l^^ 3tjS3 2 b 

[0 0 3 6] 17 StFH 8 A 9 4 7°<D L 

EDT W3t8g3 2&LED K7^'<3 4fcttfit*tLfe 
REWiaiSfllriEi:B^-Y7 p ©LED7'W3tjB3 2£LE 30 
DK7Y^3 4 $ JxfcR©iai8flME 4: jven 

[0 0 3 7] m7RXfmSK^-tX 5(C, Wj<D94 7 
<D LED7 U-Y 3tSS 3 2 Til, M&3k%94 K 

(R) , »fe«3t^3j— K (G) at^Wfe**^* 
— K (B) H-t*i-P*iiE?W-S8tt*^ *ti?ti<D&<D 
%%94 9r— YJ\\<D1j y - Kf Jlc(i±3e L/c =2 > ^ 7 f. 
f>3 2d 2 , 3 2 d,X.TJ< 3 2 d«#&S&c?*t3. 

[0 0 3 8] -77, LEDK7-f/<3 4fcl|±=igfe<0S5 
Jt^t-KOWK (B*£ix*^) tfKtt kft, 40 

7 omnifSic ± 19 , ^nmofeoi*^ km 

©77- KflJKIi«K*JEV« &*>9 9 V t°y 3 2 d 

1 ^LTWAP^HS. sfc, LEDK5-f/<3 4tl± 

yfnt , >3 2d !l 3 2 d , St/ 3 2 d< t£g$G&*l 
5«t5l-'fcoT*i9, #h7^^ (Tn , T r , , T 
t3 ) ©rn? y^iJaSftStt (R. , R2 > R» ) 
Ti«$tl5 0 ^(-7>y.^ (Tn , T rt v T* ) © 
^li^-f ; ^^x^^^-;?4 0(c|i^$tt, 9f3t 50 
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©IS»»||J«9 n y9s*iV*&94 x >9V** u- 

9 4 0^?># h^y^X^ (Tr. , T* , Tr3 ) O^ — 

7,^mv*H& 0 iom, #b7V^ (T„ , T r2 , 
T rt ) £0^— XKW09 o y ^/^/v^^fpj!)P$ti5) 

A* p -7 ^ <D'</V7,%g\z!& ctzmmtm 

^m%%^<D%%9 4 Jr- K (R, G, B) 

3t— K (R, G , B) ttPJC3ft*-C553t1"5J:5l-SJ» 

[0039] ^jb\ J: a?Y7©led 

T W )fciC3 2 t B 9 4y°(DL ED7M 3tiS3 2 i:CO 
>/ *f LEDK7^3 4 fcg^ A fix ^ 5 i 
ot, #h7y-^^^ (T,i v T* , T« ) 

ie.tz.A9 4 ~7°<DL EDT U-f 3tR3 2^ffll^jHT^5 

fe(Dimx*mnmmyt $ -fr e» n a lt , b ^ 

7©LED7 l"-Y3tiS3 2 **ffll^nTt^5 <t t t-f±> 

[0 0 4 0] LED K9-Y/^3 4 (C(±MtC^t±i[ilE« 3 4 
a *S«lt b*L» r. <D^ffl[H]SS 3 4a tttb«S[»*t4S0l 
®Sr^ojgStR 4 7fn//7-^;V (A/D) ^ 
K3 4 b i*»e>j*5„ B]7(C77s-rj; A^-frAD 
LEDTW"f7taS3 2, gpt) = ^^^ htTV3 2 d 5 Sr 
ftoLED7W«3 2 ffi LED YJ4 ^ 3 4 
§tlfci:#, StaR.CD— igfl^^^^ h k">' 3 2 dsiC 
mWc^iX, ^>9 7 h t 0 >3 2 d* ttte^tR, iCJt-<T+ 

^/hS^«tt*S:«ro«tt:R« kit Lrm««i±v« tc 
ffi*$ti5„ 4fc, SStR*©-«tt^(ftL-rA/D« 
M?3 4 b tfrLT'/XrAny h n-v 3 8 

tb, Rftfc^[R«Otei«l±*16*jlS. lot, LED K 
y-f/^3 4tSL7A^Y70LED7K)tl3 2?A 

mwt$ft,z> t » tfetuiagg 3 4a ©isfeiR, ©-jgirjim 

if7«J±V™ tSfetR^t/Rs tT?ft*5«EiflS*^U 
C©«EEf±A/DSglft3 4 bJCioTx^^/MittC^ 
£tlt:mZ-i/X7 L M.=t> hn-73 8iCioT^m$ti 

-So 

[0 0 4 1 ] ~Jj, 08 i 5 id, Y "/(D L E 

DTW3tlR3 2^ W^^y^^ ht°>-3 2 diSrftfc 
4^LED7H'MI3 2*5 LED /<3 4|Cg^ 

^^fc^-ictt, Jg^ER,<D-«(cm£EV c « 

LT, v x 2> n > K u — y 3 8 
tt, 4imiHl%3 4 a (D«R, cD-ii«'j7)lSIEU-</V& 

^ai-rswfcioT, led h*54'<3 4immznx 

1^5 LED 7 i- f V/iiKS 2&A94 \7°<Dh<DX*h%faB 
94 7°<Dk<DX°hZ>%:¥mirZ)Z. Z. t ^T'f 5„ 
[0 0 4 2] fc:fe\ LED7K Jt85 3 2 *SBtt!fi^6 
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l«y h 1 2<DtyX%mnU 1 2 e ft fcS* £ tlltti* 

f s r i tc i 9 -t-yrr-r 5 r. £ tJs x- 1 5 . 

[0 0 4 3] gEfciB'ifc J: 5 A?-f T^^-T'l 

o <Dt&fa± "yf l 4 fi^t / ^pccd^d f«ii£ $ tk r. 

(OA-^-f :/cox l 0 ;}>!H^b^S-- -y h 1 2 

«iR$nfct*^l±, A^>fr©LEDT^>f3t«3 2 

*f*ir 1 4 -C* 7-rt»«*S:»5fc*JcBDlH5t*' 10 
Sltf&ffl $ *U :®i#A^^7'OLED7K 3fcflg 3 

[004 4] t „ Witf, 09©^^^^ 

•r - f- tc^-f J; 5 W®? /^/p^A-clcki, a-c 

LK2iii;*A-CLK3/j^ Y ? y^yi^ U — 7 4 O^f, h =? 

T tH7J ZhtbWM? a y ^/V^A-CLCKK A-CLK 

2S.U«A-CLK3ic: T . A^^/OLEDTK 3tR 3 

2 ©*63S3fe^ 3— h\ *~ KR tfWfe 20 

&tmfc±>-V-l 4(cioT 1 7^ A^OT-rP^iJ 

[004 5] BSO^^y^-h^iE) 

h CCD K7-f'<2 6*»6»r±— jS©8tWL^ P 7^/^ 

{feir^-r 1 4 A»e>l±-¥-©^^#.(0 1 7 ^i^©7tP 

C C D 7 p ir ,x 0¥§ 2 8 TfftfciS" 5 *: J: 5 fc&S 
£ ffi^S ft 5c C C D 7° a i? * @gg 2 8 T'^S cflfcT 
tnmiflfliTtti^/r^/v (A/D) 

42 (gii) laotf-^ ^mmm^~&mm <* * 

r) > i - ? /i-M 35 ft <d J: ^ (c o t, < TIL 7 ? > 40 
i? v— 7 4 0 b fcti^j $ SO® ^ p y ? ^'4-^ 

[0 0 4 6] ftl^T\ 1 7 l/-i*5)©f v^A-lS Sffff-f- 
li-f©felClf&i:t3o©7U- A^J) 4 4 R, 4 4G 
XtJ t 4 4B(0V^i*iX*»^»#ii*n5. iP*>v 17k- 

Iz-A^t 1) 4 4 Gi' S'^-A jiii, 1 7 U— A#<DWfe 
f^^A'Ii<fff±7 U — A/ ■=& M4 Bdttt 50 
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4 R , 4 4 GStf4 4 B ©-tift^X^© 1 7 U~-A#© 

left 5. 

[0 0 4 7] -Ji , 7I/-A/ ; t!)44R 1 44 GW 

4 4 B {c^ti^titDfeOr i?^/Hi*m#«s)Kft*tii 
SnT^SF^, S7U-A>*J)44R t 4 4GXT/4 

■ n>'#-x>' h • tff^f-^t L-ra^Stl5„ 71/ 
-/x^^y 4 4 R % 4 4GW4 4 B—<Df'J^^WM 
m^r<DW^RXfy U-M,/^ U 4 4R, 4 4GW4 

i) rr - h n - 4 6*st,a^i$tt5*^^ p y?/<>l> 

p y?/<JV*RifBftLv- p y^^Vu^©a^j^ 

^ ^ 4 0 T*3t,f*$tl5o 
[0 0 4 8] 7 l^-A^-e y 4 4 R „ 44 GRXJA 4 B 

r^^^/T-t-P^ (D/A) ^ifetl4 8iC ± oT7t 

■ a y#—%.y h • iff^i ^-(IT V* 5 0 

d> 4 Oi^TV*^ 5 OiC^LTWTJ^tL, *»< L'C 

TSm**$tt5„ 7tD^.ny#^yf. 
t'x>{f % tt D / A $&g 4 8H*7-xJ/3- ^ 5 
2(Cttti7J$n. * fc^JBft*^ fc*7-xya- ^* 

5 2^fH77$tL v ^It7tP7' • h • tT 

fftffift^fis t'ftlifliMitft'Tt • x— 7° 

[0 0 4 9] tw5"C, A^4'7 P cD.x=i— 7"l OOjf®. 
±yfi 4 LfcX o \Z.^/ ? n C C D*»fcfl|j*S 

tO-Cfc 9 , CCy i 5 ttUHft-fe^ 1 4 ttWitfH 
10©^77 «t 3 icflo A S 

*>l#5c EPts A?-f7"©73-7'l 0©«-fiir>+7l 

4 (-oV^T^i, #5580<CV>LilQ720niB©SEjS:S:l$o*fe3t 
tdjfeff LT§ fciS.S^ % < , ftl ^T'^4807i V > LltJ620nm(D 

5 id, A?4 7°<DX^>- 7°<Dm&± W 1 4 <Z>#3tJSS 
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[0 0 5 0] — *\ A^-f7 P <OLEDTU"f 3tSS3 2t 
l± v =M&Q>*:ti?1n<D&<D&5)ty'( K (R, G„ 
B) ttPJC!aST3B3fc1-SJ: 9Hft5ij«§tiS 0 fip*> % El 
l l©^7 7fc^-f.£5{^ #fe«3fe^*-K (R) 
©*3fc5S«^*x Hfcfe»3fc*V K (R) £>$S#5fe£ 
MSfftfe«*?Vt-F (B) ©*3feaft*5J-*»co 
P T fiS^ tclljr C £ 4 6 <£ 5 5- $ ftX v * S. \z 
h i>>ii>t> E>1\ MHfe-fc y-f l 4 ©£3tej&K<RH4 a s (El 

1 0) (OfliOfcfefc, *{L?e>t K (R) ©Bft 

K (R) <03E3tiftft^*X 
tKWfelg^^V^-- K (B) ©»3fe»ff£:fcti3.8-tt± 
ill 1 2 © ;7*7 7 iCTjk-f X 5 & t> © <b ft 5„ BP*>. ##,18 
%¥4*~Y (R) ©*3fe&#5Nitt**T\ Sfe^Tt 
(R) ©3Sft&g#*&tfW£M^:^- 

K (B) ©3B3t3S*^*tt)KftfiT1-S. 

[0 0 5 1 ] ftot, t L©CA^^/OLED7W 
)fc|g3 2©3BSfe©363t^*- K©**t-m©£©5S 
3t^>f K©«j^- L < , VfrhM&±>y- 1 4 ic 

£^xmm&&i!>m&t5h±m&\a-±, mi 3\mxm 

^ • =2 >7$~-*^ h • ¥-T*tm'Dm&mwj$ft (rj 
tt*t>ai<, ^©iMf^ (g) Htftv^-ew<» * 

owfeff^t# (b) *©£? 
v\ 

[0 0 5 2] El 1 4 [cm^W 

fC^f J: 5 A * -Y rCD LED7 ytM, 3 2 © =jDR 
&<n>%%¥4 7T~ K© 5 t., 7tf&m s Jt?4 K 

(R) % Wk&3&%7'4Jr~ Y (G) Xt5#fe*3t^* 
— K (B) w-tti-PtiojBjftjcov^Tri, 9#§, i2fBS 
0'24fg t $ ti, itiicj; 9 A^^^C73-^1 0©J§ 
fc-fe^-fr 1 4 ©^3tJSK»t£©fil "9 *Sffi»*n5 «fc 5 K 

bp^, ##jBt*v*- k (r) > m&myt? 

(G) Xt^HTfe**^*- K (B) <D*ti? 
tl<DM<Dikmmz\$ 1 : 2 : 3 £ i©fc*iWfc 

5o torn, z<d£ ?^^rxmm&mmm±yfi 

}C S D/A£*#4 8A^[tl^^7tP^ • 3>tK 
-^^h • f-rd-ft-^W^fem-g-fife^ (R) , fcfeff^ 
$Lft (G) ttiS-i:<C*>, : MlEt£&s<yy*<D\HUm& 

[0 0 5 3] — B * >C 7°©7 n-7*l o ©an** > 
tl4 (03) (i^-y ■ -J-y'f ■ *7- • -7 4>\>$+£%f 
oCCDi 1 i-.tt' i-y $ t. © T* fe w©B?-f 7°© 7* 
3-7*1 O^ItffM^^y h 1 2fc«$Jxfc££ 
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fctt, B^4'7'©LED7K)fel3 2 (06) asffll^ 

■fry- - 7 4/v?\-tE.m&om^ m&Run-&v~M 

10 [0 0 5 4] Wxfi, HI 6©^^5y^ft-M;* 
1* J: 9 i-s fl'JP^ u y ^/^V^B-CLCKU B-CLK2&OT-C 

4 0i^ hyy : J^7Tn , T,, &I/Tr 3 ©-ttx-?^© 

CLCKU B-CLK2^t/B-CLK3}r^oT, B?>f^OLED 

r 3 2 ©jfcfeasft^y ^- f\ ®&%%y<< * 

[0 0 5 5] ffit-fS t , =|Rfe©38*^ 3j— him 

^xmrnc^ytzth, ^(Dmytmm^htcoxmm±y 

o*3t»iraa s *<ft-fc >ti4©cc umytm^Lxm 
%mmtt£% 0 L/5^t^»s& s ^©tiipv'-f y^ttm^ 

WiW $ ti- 5 * X t± > * fR W » C C D J85t*B5 d» b » t ffl 
y^«Mfe*s»f^$-fr fens CCD 

©^*^-r^— K©*3t»iW©ilftTi$»c«W*fllSr*ST 

[0 0 5 6] Ell 6©^-Y x>if^^r— hfrhmhfrtz 
£?\c^ m@t±>~ti 4©CCDiS3tSPtJH-5j|3t*s 
^TTf5t» CCD K5-f'<2 6a»fett— Ei©ScttSL^ 
p y^^^dJjfift-t^U- 1 4 ir^LT/±i^$n, ill 
1C J; «9 it^ir >1M 4 © D D C $Fii*-S)i/5> h IX 1 7 f — A- 
K5)©ESfi7tP ^lf*fll^-i s J(S2fctt^aiS^ ^© 
HuH L7to ^H*f«-§- fi C C D 7°a ir x EES 2 8 T*U 
tiS^fc J: 5 ^^a^Ji^SltSo C C D7°o-fe7[s]S§ 
40 2 8 -C^a$tifcT7-n ^Bi«ftt7fo V/xW 
>\> (A/D) ^4*SI42 (HI) (Cj:oT7^^/H?^ 

^•Y ;yf>*i^M4 oa»£>titfj$;h,5 SHIPS' 

(mm-y-y7"9 >y • 7 & y7/</vx) tc^o 

71 $ tl 5 111® ^ n y 7 -><>V~A \£ A 7 4 7°© ^ = — 7' 1 0 

©#££ngfcofcjiia6s&*!t>, mm±y^i At*b 

(OTX a 7mMiS^m^ U ^©T-t" n ^jB^fg -§-©^1 
50 a^A/D^ijll§4 2T©xv : ? ? /l'iS!*iS-§-©f-y7°!J 
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[ 0 0 5 7] #a>T\ l 74—)^ Y9soy~M^rf ~y ^ >^ 

3o071/-i>^^!J 4 4 R, 4 4 G&04 4B©^f 
tlfcfc*t5Afctl3 0 BP*,, 17^^K5)»*fefv ; 
? /MHIf ft -*§-, Mfefc' v ? ^ffl #ff -§-& l/Sfe-r v * /V 

mMt^-fe^f^iivyy—^/^y a a r, 4 4gsi/ 
h w b fcfc \ y a -*> mm^mj ifcc 1 1 , io 

3o©7 U — AT-^fc 4 4R, 4 4 G/KM 4 BCQfctt 
-fcti-eo 1 7-f — /V K^©#fefy^^i«f, 1 7 
^ K^oHfeBifHf %JkX$ 1 7^-/1- K#©Wfe® 
*m-§-W#^^T1-Sr t\Ct£% 0 NTSC 

60#<tfc-5„ 

[0 0 5 8] -75, 7l^-i-^!l 44R, 4 4 GRXf 

4 4 &K^n^n<D&(D7*i/?;i>mmm j %-tim&:M%& 

ZftX^^&m, i7i/-A/ ; t!J4 4R < 44G&U t 4 

y 4 4 R, 4 4 GW4 4 Bfcfbttfcfcfclx©#,©fc fc 
7 7HB*lf-^-fcfc fc^VV • n h • tTx^-ft-t 

t LTtS7fcb£tlfc> 0 £>tft, 7U-A^fH4R, 4 
4 G&tM 4 BtCxv ; ^/VBmff^-^*fiAti'^»»3A 
*^u;;^/^M7U-A^!J4 4R, 44Gft 

154 4 B^b^v^/vmws-tsrire^ta-r^^aHtiL-^ 

a y 7 s</\s* (i B 7 { 7°<DX 3 -y 1 0 <Dffijfe± 7-fc 1 
4{cj$CDfcb<75i:^o-t^^ 0 30 
[0 0 5 9] 7 l--- 1,-/ * >J 4 4 R, 44GM44B 

f^A'/TtB*' (D/A) »4 8|Cj;oT7t 
IPjlSbfc i i: it A ?4 7°<D* = -7" 1 0 (DtMi$ t 

m&X'hz> 0 *fc, r-m? - 3yfc-fc>- h • t'Tt 

{f^ttDfcA^§g4 8 7>fe7J7-^V3-^5 2fci±l 
77 £*L, irtTtP^ • =*>;jfc-*> h . t-fcfcm^ 
[ia^^'v-jy |- fc'x^fS~-^§EW:i S trtll 40 

oom&tmmxhz* 

[0 0 6 0] tZ\hX\ B7fcfc©;*--7°1 0©ffi1i> 
t7t 1 4fi±3£LfcJ; oK'A-'y • f-yf • 7J7~ ■ 7 

^S-o^ffe "9 , r 5 fcflHf-t:>-fc 1 4 [i 

#1 X tf El 1 7 © 7* 7 7 |C ^1" X 5 tHo fc 5>«it#tt 
BS£f#fcl#fc> 0 EP*>. B7'<fcO.X3-fcl 0©SHi> 
±yfl 4 {C-o^TIi, *fc580fc^Lft720nmc7fc£fifc*fc 

M hXWm8i<DmB.-k¥fh, »380fc^Ufc520nm!7>8* 50 



#pr1 2002-1 12960 
16 

l:^of fe)t[^ It Wig t t ^ St 5 

}£, B^7°©*n-7°<D#{gH?^l 4<7fc-fctlg^# 
■ft B S \mU%ffi$L<D if « fc fc o T V n 5 
^©M&ftM&0S^*ffl-ti&$S t fc 5 «t 5 fcffi 

[0 0 6 1 ] -77, fci&Lfci: 5fc, B7^f7©LED 
ru>f3taS3 2 -ft, =®6«)-¥:tt-?*uoDfe©*3ty>f 
xf- K (R, G, B) filR)C^STIi)fei-5 J: 5\zsm 
ZtiX^ZkirZk. m&myt¥4yi—h° (R) ©|§)t 
fegLfifTu U&WJt¥4*-¥ (R) 
t/»fe|g;)t^V^— K (B) (7>|S7t^i3 v *ico^Tfi 
£v^^M«)tPlCi:fc5 J; 5Jc$ixT^5 (El 

BS (017) ©ffi«9CDfcfc}r v *fe*3te*W;*--K 
(R) ©JSJtaSft^*, »fe*3t^5i--K (R) ©IB 
*!Sl«^*&V*feig3t^d— K (B) ©*3ta^^ 
^ttm#»t±Hl 1 8©^77(^ti9*tOi:^. 

bp*>, #fe«7t^v^— k (r) my>m.&mit¥4x- 

K (R) »5S3t?iS^*i5fS#L<, 
K (B) ©383t3j^C^#Mt^>i£«)i:jfc5 0 
[0 0 6 2] tot, tU^fCB^-fTV^LEDT W 

jtas 3 2 o=jsfe©3B3ty^ K©*n-p;nofe©* 

)t7V Kwfim^^ L < , t*»fcjWk-fe 1 4 JC 

5 (B) fclt^fetfcSo ^fil, 

-t©j; 5fc^#T-C*¥-^T^ffi{t1r^f-l 4t«$ 
n T . Z COS^frft #TV^ = 7 5 0'Cf] ffiH {ft t LT 

©««if#^tifcv\, 

[0 0 6 3] ^:t\ *^jCf±, 01 9 fc£5tWfcij*f 
4: ') fc, A7'f7©LED7K)tl3 2©rjfe©i 
%?4Hr— Y<ob%. *fe*3t^^— K (R) , Iftfc 
5E3t^d— K (G) &0#fe«3t^V^-K (B) © 
^ti-fr'tlcOfaicfc'O^Tfi, 14fB, 14fg.St/2lfBi: £ 
tv, r tbfc «t "9 B ^ -f 7°<7) ,x ^ - 7' 1 o <r>W$tz y-t 1 
4©^*J8S#tt©fi9a s *i*$n5 «t pfc^ttS. IP 
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